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DESCRIPTION OF MAP UNITS
Crommelin Unit Unit name and description Additional characteristics Interpretation
label
B %
g 50 8 PLAINS UNITS
- Chaotic unit—Quasi-circular or irregularly shaped outcrops of plains or layered units. Occurs in Dense fractures that bound elongated plateaus, mesas, knobs, buttes, and linear ridges of Plains unit (Hp) eroded and dissected by water-related, tectonic, and (or) volcanic activity. Not
low-lying regions, including large impact craters. Associated with Iani Chaos (located west of map similar heights. Features usually closely spaced and mostly east-west oriented troughs associated with hydrologic activity in the southern map area
region). Type location: lat -3.1° N., long 345.6° E.
- Plains unit—Forms irregularly shaped outcrops of smooth and areally extensive planar surfaces that Contains parallel, linear to sinuous, and (in places) closely spaced wrinkle ridges Widespread low-viscosity lava flows erupted from multiple (now obscured) fractures and (or)
Hwme, 2 Coimb fill topographic lows. Contains little relief. Moderate to low albedo. Occurs within and outside craters. vents. Ridges may be either volcanic constructs or contractional features (Scott and Tanaka,
gnora Type location. lat 0.0° N., long 350.0° E. 1986). Generally overlies all units of the highlands group. In southwest part of map area, unit is
disrupted by unit Hpct
MERIDIANI UNITS
_ Hematite unit—Displays distinct thermophysical properties (low thermal inertia, low albedo). Surface Eolian dunes and ripples are common. Contains abundant partly buried or filled impact Unit unconformably overlies HNMe3 unit. Formed by chemical precipitation of spherules by
is dark in visible images. Hematite rich (Christensen and others, 2001). A few to tens of meters thick. craters (as much as 50 km in diameter) Fe-bearing groundwater (Squyres and Knoll, 2005) or through volcanic processes (McCollom
Surface is smooth and at nearly constant elevation, with slight downward trend toward the west. and Hynek, 2005). Spherules formed in upper etched unit (HNMe3) and weathered out to
; P il A Irregularly shaped or quasi-circular outcrops with lobate margins scattered close to, but isolated from, produce extensive surface lag deposit. Isolated, smaller outcrops around the central, larger
Firsoff S - , L i \ main contiguous exposure. Type location: lat -1.2° N., long 357.4° E. outcrop suggests unit previously had larger extent
Undivided etched unit—Forms isolated, irregularly shaped outcrops with intermediate albedo and High-resolution images (for example, MOC, CTX, and HiRISE) show deposits composed Formed as result of groundwater-cemented eolian deposits and (or) volcanic depositional
HNwme, RS ; : . : . . . . o L e :
HNwve I thermal inertia with respect to other etched units. Not laterally contiguous with other etched units and of numerous horizontal to subhorizontal bright layers. Local knobs, mesas, and outliers processes. Similar origin to the other Meridiani Planum etched members. Isolated, marginal
v observed at different elevations. More extensive in northern part of map area, surfaces are tabular to outcrops suggest unit previously had larger areal extent
rugged and intensely affected by eolian erosion
- Upper etched unit—Displays distinct, high thermal inertia and generally high albedo. Dark in High-resolution images (for example, MOC, CTX, and HiRISE) show deposits composed Formed as result of groundwater-cemented eolian deposits and (or) volcanic depositional
THEMIS IR daytime images. Surfaces rugged. Most extensive and laterally continuous of Meridiani of many horizontal to subhorizontal bright layers. Local knobs, mesas, and outliers. processes. Isolated outliers suggest significant eolian erosion and somewhat larger and more
Planum etched units. Type location: lat 1.7° N., long 6.0° E. These secondary erosional features concentrate mostly on scarp margins. Unit embays contiguous extent over region in the past
terminal part of valley networks to the south. MER Opportunity investigation of bedrock
correlates with layers near the top of unit HNMe3
Middle etched unit—Forms cliff-bordered planar and generally smooth surfaces that rise above unit Secondary knobs, mesas, and outliers less common with respect to unit NMe4: small (a Formed as result of groundwater-cemented eolian deposits and (or) volcanic depositional
£ NMe;. Shows intermediate values of thermal inertia among all Meridiani Planum etched units. Type few kilometers) secondary features located only on the scarps’ margins separating the processes. Isolated outliers suggest significant eolian erosion and much larger and more contigu-
location: lat 2.3° N, long 353.8° E. unit from the underlying unit NMe4, whereas few but large (a few tens of kilometers) ous extent over region in the past. Crater ejecta armored and preserved outcrops
irregular planar patches are scattered over unit NMe4
Lower etched unit—Forms generally planar, low relief outcrops in northwestern part of the Meridiani Generally smooth texture of unit broken by occurrences of relatively small (few kilome- Formed as result of groundwater-cemented eolian deposits and (or) volcanic depositional
units. Smooth surface. Contains the lowest values of thermal inertia among Meridiani Planum etched ters wide) isolated knobs, mesas, and outliers typically cliff-bordered and with similar processes and modest fluvial activity. Isolated outliers suggest significant eolian erosion and
units. Type location: lat 8.2° N., long 350.4° E. heights. Knobs sometimes aligned to form ridge structures. Sinuous linear ridges present larger and more contiguous extent over region in the past
on unit. Superimposed fresh craters rare, whereas buried craters often observed
00
HIGHLAND UNITS
Cratered unit—Forms widespread, rough cratered surfaces surrounding and underlying Meridiani Numerous large impact craters. Intermittent wrinkle ridges, troughs, and scarps through- Complex mixture of volcanic deposits (both lava and pyroclastic flows), impact breccias, and
L. units to the north and west. Unit generally characterized by lower elevation of moderate- to low-relief out, and crater-associated wind streak, in places. Embayed by smoother surfaces of the intercrater sediments. Formed during period of heavy bombardment and only scant signs of
at short wavelengths. Unit composed of relatively high albedo and low thermal inertia values. Type unit Hp. Continuity is broken by chaotic unit Hpct in the southwest fluvial processes evident
location: lat 9.3° N., long 0.9° E.
- Subdued cratered unit—Forms widespread and less rugged surfaces than unit Nhc,. Follows Highly degraded impact craters with subdued rims and infilled floors. Unit occasionally Complex mixture of volcanic deposits (both lava and pyroclastic flows), impact breccias, and
northwest-trending regional slope. Displays relatively low albedo and moderate thermal inertia. embayed by unit Hp. Dissected by integrated valley networks and displays sinuous ridges sediments derived from fluvial and eolian processes. Formed during period of heavy bombard-
Underlies Meridiani Planum units to south and east. Characterized by higher elevation of moderate to in places. Visible within local erosional windows through Meridiani units. Additional ment and modified by fluvial processes
low relief at short wavelengths. Type location: lat -3.1° N., long 3.1° E. features include modest wrinkle ridges and scarps throughout
CRATER UNITS
T &i Internal crater deposits—Forms smooth, flat, and sparsley cratered surfaces in interiors of all craters Wrinkle ridges, chaotic terrain-like fractures, scarps, or depositional features, like sand Various rocks and sediments resulting from modification of existing unit, including mass-
4 of ¢4, most of Cy, and rarely also of C3 units. Type location: lat 6.6° N., long 14.3° E. dunes and ergs, alluvial fans, layered outcrops or lobate and talus slope deposits. Unit wasting, eolian, fluvio-lacustrine, glacial, spring deposits, and (or) volcanic processes
strongly correlated with numerous bright wind streaks widespread throughout entire map
area
[ T!f Crater fill—Forms surface of rough, non flat-floored craters, mostly of units €3 and C,. Type location: Internal ring structures, large blocks, scarps, and (or) central peaks, as well as minor Relics of impact formation and modification processes, including gravity-driven mass wasting.
lat 7.5° N., long 10.0° E. amounts of smooth deposits Includes minor contributions from later eolian and fluvial infilling processes, but much less than
thick plains materials of unit Ci
s Well-preserved crater unit—Pristine morphology exhibiting pronounced central peak and (or) central Most crater floors not modified and typical features include collapse along crater slopes, Relatively young impact craters not, or only slightly, affected by erosional processes
Wik rings as well as sharp, raised rim structures in complex craters. Ejecta blankets always visible and internal ring structures, scarps, and (or) central peaks. Crater floors show evidence of
typically continuous. Type location: lat 0.7° N., long 356.1° E. central peaks or rings (see cf unit). Overlies all surrounding units
- Moderately eroded crater unit—Consists of mostly complex craters that contain topographic Crater floors show relatively fresh central peak/ring structures or flat floor and evidence Impact craters moderately affected by erosional processes. Old impact craters whose ejecta and
evidence for rim, terraces, and (or) central peak/rings. Crater ejecta and secondary chains occasionally for infilling by unit ci rims have been partly eroded. Majority of the craters infilled by fluvio-lacustrine, eolian, or
preserved in surroundings. Type location: lat 13° N., long 352.9° E. volcanic deposits
Highly eroded crater unit—Degraded crater material that preserves little to no relief with respect to Depressions show flat floor without central peak or peak ring structures. Ejecta not Impact crater whose ejecta and rims have been almost completely eroded. Associated featureless
surrounding units. Lacks crater rim or ejecta deposits. Type location: lat -2° N., long 11° E. visible. Crater slopes locally incised by channels. Crater floors often overlaid by internal floors infilled by fluvio-lacustrine, eolian, or volcanic deposits
layered deposits
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Figure 3. THEMIS-derived thermal inertia mosaic (100 m per pixel; T. Putzig, personal commun., 2014) showing the high Figure 44. Close-up from THEMIS base map showing the eastern margins of the HNMeg unit and its typical Figure 4B. THEMIS VIS mosaic (18 m per pixel). The channel features are inter- 107 0 e e 10° 10" e e e 10° 107 LU [ 10°
contrast in thermophysical properties between the hematite-rich unit (Hvh) (low values), cratered highland unit (Nhc4) embaying relation within craters of the underlying Nhc, unit. See figure 1 for location. Inverted channels are visible preted to be the result of the same hydrologic activity that dissected the Nhc, Crater diameter, in kilometers Crater diameter, in kilometers Crater diameter, in kilometers
0 200 KILOMETERS (intermediate values), and etched units (HNMez and HNme,)) (high values). See figure 1 for location. in the central part of the image and in the enlarged area of the THEMIS VIS mosaic in figure 45. unit, which were subsequently buried by the etched units and finally exhumed Figure 5. Crater size-frequency distribution plots determined using the Craterstats tool (Michael and Neukum, 2007) for the main
? 2?0 KILOMETERS L J after the removal of the overlying friable terrains. See figure 44 for location. stratigraphic units. Representative absolute model age isochrons (gray lines) are shown for 3 Ga and 4 Ga. Green isochron lines .
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Figure 1. THEMIS daytime infrared mosaic (100 m per pixel) of the map region. Figure 2. MOLA hillshade map of the region overlaid by color elevation values (463 m per pixel). SOUTHWEST NORTHEAST SOUTHWEST NORTHEAST model ages and statistical uncertainties are listed on each plot. Error bars (vertical black lines) were calculated by standard + 1:5,000,000-scale quadrangles is provided for reference.
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Figure 6A4. Geologic cross section 4-4' (see main map for location) oriented SW-NE (from MOLA topography, vertical 2,200 ' ' ' ' ' ' ' ' ' ' ' r—-2.200
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exaggeration ~28x) across the western etched units. The units likely have a subhorizontal attitude and consist of alternating (=3.2°. 352.1°) Distance. in kilometers (2.3°, 0.8°)

series of materials with varying competency, with isolated outliers from selective erosion. Note the typical mound-like
outcrops of the unit HNme, rising to the same elevation of the hosting crater’s rim. The thickness of the units represents an
estimate based on inferences and assumptions.

Figure 6B. Geologic cross section B-B' (see main map for location) oriented SW-NE (from MOLA topography, vertical exaggeration is ~78x) from the Miyamoto crater across the hematite unit (Hwmh) to the central part of the
map area, in proximity to an erosional window exposing the underlying etched sequences. Given the available data, the relations (especially with depth) between the etched units and the Noachian terrains are uncertain. Note the
thickness of the units represents an estimate based on inferences and assumptions. The Hwvh unit is exaggerated for clarity and its thickness likely varies between a few meters to a few tens of meters.
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